We estimated the benefits associated with reducing fatal and severe injuries from traffic accidents using a stated choice experiment where choice situations were generated through a statistically efficient design. Specifically, the risk variables were defined as the expected annual number of vehicle car-users that suffered their death or were severely injured in a traffic accident. In addition, and differing from previous research, the number of pedestrians that died or were severely injured in traffic accidents per year was also included as a risk attribute in the choice experiment, to attempt at measuring drivers' willingness to pay to reduce the risk of hitting pedestrians in a crash.
INTRODUCTION
Scarce resources mean that policy makers have to prioritize among different investments towards road safety. One benefit that may accrue from investment projects in the transport sector is a reduction in the number of seriously injured or fatal victims in road accidents; these victims can be car-users or pedestrians. Thus, we need to obtain a monetary valuation for the reductions in risk levels associated with each type of accident. This constitutes a welfare improvement to be added in a cost -benefit analysis of transport projects. Research on these values can help increase the efficiency and equity of transport investment projects.
The monetary valuation of changes in risk levels have been usually obtained from the analysis of exchanges made by individuals regarding small variations in risk levels and money. These exchanges can be observed in real markets (for instance, in the labour market individuals may accept jobs with greater risk in exchange for a better salary) or in hypothetical markets through the use of experimental design techniques. According to microeconomic theory, the value of goods and services is derived from individual choices and, therefore, the loss of welfare to accident victims should be evaluated according to the willingness-to-pay (WTP) of those affected by the reduction in accident risks. This general procedure has been used in WTP studies in several developed countries (Trawen et al., 2002) such as the United Kingdom, Sweden, Norway, the United States and New Zealand. In this study a contemporary application will be adopted following the pioneering work of Rizzi and Ortúzar (2003) , with the aim of deriving values for reducing the risks of being any type of victim (fatal or seriously injured) in a road accident when pedestrians are also involved.
If the principle of valuing accident risk reductions from individual preferences is accepted, the next step involves the determination of appropriate values. Many studies in the past used the contingent valuation (CV) method in the road accidents context (Jones_Lee et al., 1995; Beattie et al., 1998; Carthy et al, 1999; Hammit and Graham (1999) ; Persson et al., 2001) . More recently, stated choice experiments (SCE) have been increasingly employed to estimate such values (De Blaeij et al., 2002; Rizzi and Ortúzar, 2003 , 2006a , 2006b Iragüen and Ortúzar, 2004, Hojman et al., 2005; Hensher et al., 2009; Veisten et al., 2013; Flügel et al., 2015) .
The aim of this study was to estimate the benefits associated with reducing fatal and severe injuries from traffic accidents using a SCE administered to drivers of the TF5 highway in Tenerife (Spain). Specifically, the risk variables were defined as the annual number of vehicle car-users that suffered their death or were severely injured in a traffic accident. In addition, and differing from previous research, the number of pedestrians that died or were severely injured in traffic accidents per year was also included as a risk attribute in the choice experiment, to measure drivers' willingness to pay to reduce the risk of hitting pedestrians in a crash. Although the risk of hitting a pedestrian is a health risk to a third party, there is an associated personal cost involved in this type of events, which takes into account the psychological damage experienced by the vehicle occupants owing to the crash and its consequences; in addition, there are monetary and time-use costs associated with the administrative and legal processes characterising these events. The risk of hitting a pedestrian could also give rise to altruism in respondents (who are drivers themselves) who are taking into account the level of safety of pedestrians per se 1 .
As our model accounts for random taste heterogeneity, the mean of the simulated distribution was used to compute the corresponding WTP. In order to obtain more robust results, avoiding the effect of possible outliers, the median of the distribution was also used as a representative measure for the monetary valuation of risk reductions. These figures are also compared with the ratio of the estimated means of the random parameters. The estimation of the number of trips, based on traffic counts in different points along the corridor, together with the WTP for reducing the risk of an accident was used to compute the value of risk reductions, also referred to as the value of a statistical life. Our model provides a novel result: drivers would appear to be willing to pay more to reduce the risk of running over a pedestrian causing his/her death or grievous bodily harm, than to reduce their own risk of suffering serious injuries in a traffic accident.
The rest of the paper is organized as follows. In section 2 the experimental design and the main characteristics of the sample are presented. Section 3 describes the methodology used, and explains how accident risk reductions must be monetarily valued under no-rivalry conditions for the population. Section 4 contains our main results and its discussion. Finally, section 5 summarises our main conclusions. 1 We are explicit in mentioning the level of safety of pedestrians as the cause of altruism instead of the level of welfare. In the former case -paternalistic altruism-, respondents will derive personal utility from knowing that pedestrians walk in a safer road environment; in the latter case -pure or non-paternalistic altruism--, respondents will derive personal utility from any measure aimed at improving the welfare of pedestrian whether this is a road safety improvement or an income transfer. Only if altruism if paternalistic, it will add to the value of safety reduction (Jones Lee, 1992 The main filter for respondents was the requirement to be car drivers travelling through a section of the TF5 at least once a week. A telephone call was used to establish eligible participants from households stratified in terms of sex, age, car ownership and economic activity to guarantee sample representativeness, and to arrange a time and location for a face-to-face computer aided personal interview (CAPI). Participants that could not arrange a personal interview had the opportunity to access a web page questionnaire for a self-completion survey. All respondents received detailed information and explanation about the survey. A major effort and extreme care was also devoted to the field survey. Properly trained economics students at Universidad de La
Laguna conducted face-to-face interviews 2 . We closely monitored the survey during the field work and promptly solved and clarified any problems that occurred. To customize the survey Sawtooth SSIWeb 6.6.8 software was used.
We obtained a set of 513 completed survey forms. Several checks were also performed on the data to ensure that all responses where we had doubts regarding quality were removed. Some 5 observations, in fact, were rejected due to filling out errors or to some detected inconsistencies.
In particular, we found that several web surveys were completed in a very short time (i.e. less than six min); this led us to suspect that these could have been answered haphazardly, even though respondents were asked to answer in a rigorous way and as close as possible to what they would do in the real world. Given that the average survey time took about 15 min, we considered that forms completed in less than a half of that time should be removed. We also eliminated responses by people who did not actually travel by TF5 (zero distance), but only used the highway to access a bridge that leaves it almost immediately again. Thus, the final effective sample size was 477 respondents, comprising 390 CAPI surveys and 87 self-completed web based surveys. Table 1 contains information about the socio-economic characteristic of the sample.
There is a higher proportion of men and the majority of the sample is composed of adults between 18 and 35 years of age. On the other hand, the average respondent had upper secondary or vocational training (42.7%), was an employee (54.5%) with two vehicles in the family and a monthly family income between € 1,000 and € 3,000. However, the information about income must be taken with caution due to the large item nonresponse 3 for this query. Notwithstanding, note that the average monthly income in the island (€ 2097 in 2007) is in line with the average reported by our sample (€2255 in 2010) suggesting that this is not formed by purely wealthy people.
To ensure that the sample was representative of car drivers travelling through TF5, given that there was no information available for specific roads, we took as reference the information about Table 1 ). Even though the data are not directly comparable, in general terms, our sample replicates fairly well the characteristics of the car drivers' population in Tenerife, as described in this territorial plan, with the exception of economic activity, where some differences can be observed: while the percentage of people employed and unemployed is very close to that reported in the plan, the number of students is over represented and the number of retired people is much less than the official data. The overrepresentativeness of students may be explained by the fact that the university is located near this corridor; the under representation of pensioners, on the other hand, was possibly caused by The risk of having an accident was included through three variables: (i) the number of car-users expected to die per year (fatalities), (ii) the number of car-users expected to be seriously injured per year (i.e. somebody whose condition required hospitalization for more than 24 hours), and (iii) the number of pedestrians expected to die or to be seriously injured per year.
The experimental design was pivoted around a reference alternative (Rose et al., 2008) , in such a way that attribute levels were adapted to the actual experience of the respondent. This made the final design more realistic as the hypothetical choices became more familiar to respondents, increasing the relevance of the attribute levels in accordance with ideas from prospect theory (Tversky and Kahneman, 1981) . Thus, all attributes of the unlabelled stated choice alternatives were based on values of the current trip.
In the case of the travel time component, we considered percentage variations over the actual values reported by each traveller during the survey preliminary questions. Travel operating costs (C) were estimated rather than asked directly, as in many cases users only have an approximate idea about them and seldom they are capable of reporting the vehicle maintenance component.
To estimate travel costs, respondents were asked about the total length of their reference trips, how much of the time were they exposed to heavy traffic conditions (T1) and normal or low traffic conditions (T2), and at what speeds they had driven (S1 and S2). This information was used to estimate the distances travelled in each case (D1 and D2). Then, vehicle fuel consumption, as a function of speed, was estimated using vehicle fuel consumption charts from the UK Traffic . Thus, these levels were the same for all TF5 users. In addition, it was suggested to respondents that 4 These values were obtained from the following trip operating cost (in euros) expression:
where consumption is given in litres/km and speed (S) in km/hour. P is the price of fuel, h is a conversion factor that refers to vehicle type and 0.49 represents the estimated fixed cost (insurance, maintenance and taxes) for the reference trip.
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routes with a higher number of injured/dead victims had a greater likelihood of experiencing a road accident and/or suffering serious injuries/dead. Table 2 shows the attribute levels and percentages used to construct each experimental design.
Since all attributes were defined with three levels, respondents were given a total of nine choice situations with the aim of satisfying attribute level balance (i.e., all levels of each attribute were repeated the same number of times in the experiment). A statistically efficient design (i.e. built with the purpose of minimizing the standard errors of the coefficients to be estimated) was used to generate the stated choice questionnaire (Huber and Zwerina, 1996; Kanninen, 2002; Sándor and Wedel, 2001; Rose and Bliemer, 2009 ). Specifically, we built a design that minimized the Dperror, which is an efficiency measure that can be used when a priori information is available on the value of the parameters (Carlsson and Martinsson, 2002; Huber and Zwerina, 1996) . Initial a priori values for the parameters were fixed so that the resultant WTP values were consistent with those obtained at other studies in similar contexts, except for the case of pedestrian victims. The a priori value for this parameter was taken as the average of the coefficients for fatalities and severe injuries, since no reference value was available. These priors were improved after estimating models using the pilot sample data. The values finally used to generate the efficient design are shown in the first column of Table 2 .
Not knowing in advance the final model specification, we opted to generate an efficient design for a multinomial logit (MNL) model with a linear-in-parameters specification of the utility function. In addition, since it was not possible to have a different design for each respondent, we decided to define three strata as a function of the distance travelled: less than 20 km, between 20 and 40 km 9 and greater than 40 km. A homogeneous design for each stratum, considering its average reference values, was generated using Ngene (ChoiceMetrics, 2010).
The generated choice situations are shown in Appendix 2 and an example of a choice situation as faced by the respondents is given in Figure 1 . Since the 477 effective respondents faced nine choice situations each, a total of 4,291 observations was finally available for model estimation 6
. Table 3 shows the main descriptive statistics associated with the current trip as reported by the respondents. The attribute levels for the current trip were used to characterize the reference alternative scenarios during the experimental design. Statistics about potentially lexicographic choice behaviour are given in Table 4 . The proportion of people apparently choosing lexicographically one way or another (54.5) seems high, but fairly high numbers have been found in previous studies, including the seminal paper by Rizzi and Ortúzar (2003) , and higher proportions (i.e., almost 75% in a 4-set survey) were also found by Saelensminde (2001; in his seminal study about this issue. Notwithstanding, we cannot be sure if these respondents are truly lexicographic or if they just appear to be so, by answering in this way given the attribute levels shown in the experiment. For this reason, the approach followed in this research was to keep them unless it could clearly be demonstrated that they were indeed captive and had no choice, or were truly lexicographic and did not compensate among attributes (Ortúzar and Willumsen, 2011) . 
THE VALUE OF RISK REDUCTIONS

Model formulation
Estimates for the value of road accident risk reductions using SCE may be obtained from discrete choice models, the majority of which are based on Random Utility Theory (Domencich and McFadden, 1975; Ortúzar and Willumsen, 2011) . The theory postulates that individuals q associate utility to each alternative i in their choice sets (Uqsi) and choose the alternative with maximum utility in choice situation s. Utility is viewed as a stochastic variable made up of the sum of two components: the indirect utility function Vqsi and a stochastic component qsi, such that:
In the SCE individuals faced choices between two hypothetical alternatives for making their trips.
The first was the current route and the second was a hypothetical route offering different levels for some attributes, in some cases improvements and in others disadvantages with respect to the current route. As the route choice process forced individuals to face the trade-offs between the various attributes (for instance, the alternative route may be seen as safer, but also more expensive or slower), their choices reveal the subjective valuations of the attributes.
This type of discrete route choice decision can be modelled using a binomial logit model (Ortúzar and Willumsen, 2011 ) with a linear-in-the-parameters indirect utility function (the choice situation index, s, and the individual index, q, are omitted here to ease notation), such as:
where ƒi and SIi denote the number of fatalities and severely injured car-users during the year in that route, respectively; Pei, is the number of pedestrians ran over who died or were severely injured in the route during the year; ci is the travel cost and ti the travel time associated with using the route; , , ,  and  are parameters to be estimated and SQ is an alternative specific constant for the "current situation" or status quo (SQ). The addition of SQ improves model fit by accounting for the average effect on utility of exempt attributes (Adamowicz et al., 1998; Train, 2002) ; it expresses the utility associated with the SQ alternative relative to the non-SQ alternative, which is not accounted for by the specified attributes.
Furthermore, tastes may vary with characteristics that cannot be observed and for this reason expression (2) can be generalised to consider heterogeneity, by specifying random parameters for each individual. If the taste parameters (βq) are allowed to vary with density F over the sampled population and we consider an identically and independently Gumbel distribution for the error term (qsi), we get a Mixed Logit (ML) random parameters model; further, by allowing the parameters to vary between and not within respondents, the model accounts for the pseudo panel nature of SC type data (Ortúzar and Willumsen, 2011; Train, 2009) . In this case, the expected choice probabilities for the model are given by the following expression:
where F is a general density function for the parameters and b and  represent the mean and covariance characterising its distribution.
In a model accounting for the pseudo panel nature of the SCE data, the interest lies in the probabilities of observing the sequence of choices made by each respondent. Thus, the 
This is the probability used in model estimation (Hensher and Greene, 2003; Sillano and Ortúzar, 2005) . This process requires simulation over the random parameters and error terms. All models presented in this paper were estimated using BIOGEME (Bierlaire, 2003) .
The values of risk reductions
The value of a fatal risk reduction (VFRR) is the sum of the willingness to pay for reducing the expected value of the number of car occupant deaths per time unit over all individuals affected by the death risk. For a given individual q in route M, this marginal willingness to pay (
given by the marginal rate of substitution between income (in this model this is equal to minus the cost coefficient) and the number of deaths:
Thus, summing over all individuals affected by the death risk 7 we get:
which is also known as the value of a statistical life (Viscusi and Aldry, 2003) . Similarly, we can derive expressions for the value of reducing the risk of being severely injured (VSRR) and the
value of reducing the risk of killing or severely injuring a pedestrian (VPRR).
If we assume that , , ,  and  are generic coefficients, and that the total number of respondents is equal to Q (in our case, Q can be interpreted as the annual flow in route TF5), then the expression for the VFRR simplifies to:
and we can proceed similarly to calculate the VSRR and the VPRR.
A caveat needs to be introduced about the interpretation of WTP results. We do not know the exact way respondents processed each attribute. In the Introduction, we discussed the fact that the WTP to reduce pedestrian casualties may incorporate an altruistic component. This altruistic component may also apply to the WTP for reducing car-occupant fatalities and severe injuries.
An extreme case would be someone who believes her risk of an accident is zero, but is willing to pay to drive on a safer route just for the safety of other people. Even more, all these three WTP values may include two other components: (i) the dread, shock and disgust associated with witnessing the scene of an accident; and (ii) the disruption caused by accidents with casualties.
Hence, our estimates of WTP for reducing the number of car occupant casualties and pedestrian casualties should be interpreted as the summation of all these components and not only as the 7 The valuation of a fatality reduction involves a risk judgment by drivers. We did not provide respondents with flow estimates allowing them to assess objective risks of being fatally or severely injured. We assumed that people processed risk in a subjective fashion following mechanisms as those suggested by Anscombe and Aumann (1963) . For more details about this issue, see Rizzi and Ortúzar (2006a). willingness to pay for personal safety (even though the instructions of the survey were to concentrate on one´s own risk regarding car-occupant casualties).
There is still another warning in interpreting one specific result: the value of reducing pedestrian casualties. As some car drivers may also be pedestrians on this route, the pedestrian risk changes might affect them as pedestrians as well. Although respondents were instructed to respond from the standpoint of drivers, some of them might have considered pedestrian casualties as a different risk accruing to them 8 . If this were the case, this particular estimate may reflect some unknown mix of WTP to reduce risk to one-self and to reduce the risk to others.
DISCRETE CHOICE MODELLING
Our first specifications included travel time under severe congestion and under low/moderate congestion with different coefficients. However, we found a fairly similar perception for travelling under any type of congested conditions 9 ; for this reason, the different components of total travel time were aggregated and only one coefficient was estimated; all models were specified with generic parameters for all variables.
We first estimated a simple binary logit model (Model 1) imposing homogeneity on population tastes and treating the different observations corresponding to each driver as independent. All coefficients in this model were significant and had the expected sign. As this model can be restrictive, because coefficients are forced to be the same across respondents and the pseudo panel nature of the data is not considered, we estimated models relaxing these assumptions.
First, we allowed for a correct treatment of the pseudo-panel nature of our data (i.e. repeated observations per individual), by estimating a mixed logit (ML) model considering a panel effect; this was simply done by including common error components to all observations from the same individual (Train, 2009 ) and as individuals faced only two options at each scenario, there are no complications with this procedure. Interestingly, and in contrast with most previous studies, we found that this ML model was not superior to the simple MNL (i.e. the error components had negligible variance).
A second step was to try and detect the presence of systematic heterogeneity in preferences; for this, different specifications were estimated by introducing interactions between the level-of- 8 We are grateful to an anonymous referee for having pointed this out to us. 9 The null hypothesis of equality of the travel time coefficients under severe congestion versus low/moderate congestion produced a t-test value of 0.472 (for a model estimated with the full sample), 0.51 (for the model for frequent drivers) and 1.69 (for the model for occasional drivers), allowing accepting H0 at the 95% confidence level.
service attributes and the different characteristics (i.e. sex, age, education level, trip purpose, type of driver) of the respondents (Ortúzar and Willumsen, 2011, p. 279) . However, results were not statistically significant so they were finally excluded from the model. remained constant within all responses from a given individual to account for the panel effect (Walker et al., 2007) ; for estimation we used Biogeme (Bierlaire, 2003) and 2000 Halton draws.
Model 2 shows a substantial gain in goodness of fit, easily allowing to reject the null hypothesis of model equivalence with the first. We found random heterogeneity in all parameters (the standard deviation -std dev -of their Normal distributions are statistically significant at the 95% confidence level). The low std dev of the time parameter implies a very low likelihood of positive values, which is a good result (for a discussion, see Sillano and Ortúzar, 2005) .
For the remaining parameters, their distributions would fall mostly in the negative region: 10% of respondents would be expected to have a fatalities' parameter greater than zero, and the equivalent figure would be 11%, 13% and 18%, respectively for the cost, seriously injured and pedestrian victims' parameters. Previous work has shown that if individual parameters are estimated, the actual number of individuals with a wrong sign tend to be less than expected and, more importantly, the actual parameter values are not significantly different from zero (Sillano and Ortúzar, 2005) .
Regarding the mean of the ASC for the current route, its positive value implies an inertia effect suggesting the presence of a certain reluctance to change. Moreover, the SQ parameter varies over respondents and the distribution falls mostly in the positive region.
The absolute value of the mean coefficients of the risk variables imply that the death rate equivalence of a serious injury (i.e. the ratio between the coefficient of seriously injured car occupants and the coefficient of car occupants' fatalities) is 0.17. The equivalent ratio for the pedestrian victims' coefficient is 0.33. The last coefficient reflects drivers' preferences to reduce the risk of pedestrians, so we are not dealing with pedestrian preferences. As discussed above, it is impossible to determine if this coefficient is a reflection of altruistic preferences (contributing to the safety of third parties) or selfish preferences (avoiding the psychological, economic and legal costs associated with hitting and injuring a pedestrian). In addition, note that this coefficient comprises both a marginal disutility of seriously injured pedestrians and a marginal disutility of pedestrian fatalities. This latter fact plays a key role in the calculation of the value of risk reductions for pedestrians, as shown below. Table 6 shows the subjective values of travel time savings, together with the WTP for all risk reductions derived from Model 2. As the model specification includes Normal distributed parameters, the WTP measures are random variables with an unknown distribution. Therefore, we used simulation to estimate these values (Roman et al., 2005) . To obtain plausible values, the distribution of both numerator and denominator of the WTP expression were truncated to values with consistent marginal utility (i.e. with an appropriate sign)
ESTIMATION OF WILLINGNESS TO PAY VALUES
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. Further, as the mean could be highly affected by the presence of undesirable outliers (the denominator of the WTP may take values near zero), the median of the distributions was computed as it was deemed more appropriate in our case. To provide more information and compare differences among WTP distributions, the kernel density plots of the simulated distributions are presented in Figure 2 . We observe that the distributions of the WTP to reduce the risk of accidents involving pedestrian victims and fatalities present a higher degree of dispersion.
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Figure 2. WTP distributions
The values of travel time according to the median are consistent with recent values estimated in the Canary Islands by Grisolía and Ortúzar (2010) in the context of interisland travel and by Grisolía et al. (2015) although the highway under study is 55.6 km long, the majority of trips concentrated around the metropolitan area (with average trip lengths of less than 20 km). Thus, we are dealing with short trips where time is probably considered relatively less important than variables related with road safety. In addition, an important number of drivers (60%) did not experience severe congestion in our sample; this, together with the short travel distance, could mean that the travel time variations presented in the hypothetical choice scenarios were given less importance than the variations in other route attributes. A final plausible explanation, mentioned in previous studies, is the fact that there are more risk attributes than time attributes (Weber et al., 1988) .
12 In Spain, the Manual de Evaluación Económica de Proyectos de Transporte (2010), established a unit value of travel time between 8.30 and 9.90 €/hour for non-commuters and commuters travelling by car in short distances in Spain. However, lower values for travel time in Tenerife could be expected as its per capita income level is one of the lowest in Spain. To obtain the values of risk reductions, the WTP for all drivers in the highway must be added.
However, the actual number of annual trips taking place on route TF5 is unknown and vehicle counts are only available at some selected stations. We were able to estimate the number of km driven per vehicle using the following approach. Since the entries and exits to highway TF5 did not coincide with the counting stations on the route, we could not assume that all vehicles counted at a given station completed the entire trip until the next station. Hence, if we take the total number of vehicle-km driven under the assumption that entries and exits coincide with the counting stations as starting point, we must apply a coefficient (less than one) to correct for the overestimation. As a result, we assumed that the number of vehicles that completed the trip until the next station was inversely proportional to the distance between both stations. This is based on the assumption that the longer the distance, the higher the probability of leaving the road at an intermediate point.
Moreover, the average distance travelled by drivers on route TF5 is also unknown. Nevertheless, although this value cannot be obtained exactly for the drivers in our sample, since highway entry and exit points were grouped by proximity considerations, it is possible to approximate the distance travelled by geo-referencing their declared points of entry and egress to/from the highway and calculate the distance between both points. In this way we estimated that the average trip of drivers in the sample was 17.8 km.
These assumptions led us to obtain that the annual traffic in route TF5 was 11.89 million trips (see Appendix 1), given an average trip distance of 17.8 km
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, and to estimate the values of risk reductions for the various risks shown in Table 7 . There is also a large meta-analysis by Lindhjem et al. (2011) Abellán et al. (2011) , used a sample of 2,020
observations and a method known as "contingent valuation (CV)/standard gamble (SG) chained approach" (Carthy et al., 1999) , to obtain that the total value of preventing a road fatality in Spain would amount to €1.4 million. (Goett et al. 2000) and, thus, these ratios could be considered as the most reliable result of our study.
With respect to the value of avoiding severe road injuries, this is around 18% of the value of Veisten et al. (2013) , and somewhat higher than the 9% value reported by Jones- Lee et al. (1995) .
The value of reducing a pedestrian casualty is the drivers' willingness to pay to reduce the risk that a pedestrian suffers a fatal or serious injury (VPRR). We estimate this value as roughly 39% of the value of drivers' willingness to pay for reducing their own risk of death. From this figure, both the value of reducing a fatality and a serious injury to pedestrians (VRPF and VRPSI respectively) may be derived, if we assume that these two values are proportionate among them.
If we consider the proportionality found in this study (i.e., 17%), following a formula developed by Hultkrantz et al. (2006) , we can calculate the above values as:
where DRESI: death-risk equivalence, which equals the relative value of preventing a serious injury with respect to preventing a fatality (Jones-Lee et al., 1995; Viscusi et al., 1991) , that is: casualties. We were expecting this result because, for respondents, both their car companions and themselves are ´known persons' compared to pedestrians who are not-known third parties with no emotional ties. As an aside, this result suggests that car design improvements that are pedestrian friendly may be welcome by car users, as there is a positive willingness to pay to avoid the risk of running into a pedestrian and injuring her.
CONCLUSIONS
Estimates for the value of a statistical life computed from stated choice experiments do not exist in Spain. To our knowledge, the only studies vaguely resembling this one are Albert and Malo (1995) , who analysed revealed preference data (hedonic wages), Martínez et al. (2007) , who used the contingent valuation method, and Abellán et al. (2011) , who used the contingent valuation/standard gamble chained approach. As such, this study is the first attempt to establish a value for a statistical life in Spain using stated choice data for a route choice context including road safety attributes. The values of statistical life estimated in this paper provide a basis for the evaluation of road safety interventions in cost-benefit analysis.
Specifically, we estimated a series of discrete choice models considering the following independent variables: travel time, risk of accidents, risk of killing/seriously hurting a pedestrian and travel operating costs. The risk of accidents was introduced by means of two variables, the expected number of car-users deaths in a year and the expected number of seriously injured carusers in a year. Mixed logit models incorporating random parameters and panel correlation effects were estimated, where one of the alternatives (status quo) was always the route currently used by the respondent and the second was a hypothetical alternative route. The estimated models were completely satisfactory from the statistical point of view, with significant coefficients showing the expected sign. An inertia effect towards choosing the current route was detected, which may be interpreted as a measure of reluctance to change.
The point estimate benefit of reducing a car occupant fatality was estimated in € 10.23 million, a value that is somewhat high in relation to point estimate values reported in the literature but well within their confidence intervals. The value of reducing a serious injury is around 17% of the value of reducing a fatality, a proportion well in line with reported values in previous international studies.
For example, in Sweden, Svensson (2009) calculated this ratio as 15-16 %; while in Norway Veisten et al. (2013) estimated it as about 20%.
An important contribution of this study is the estimation of a value for reducing a pedestrian casualty, a new result in the literature up to our knowledge. This value came up as 39% of the value of reducing a car occupant fatality.
As discussed in section 3, a caveat should be in place when interpreting WTP results for road safety improvements. These values may include components over and above personal safety:
altruistic safety, the horror of witnessing the scene of a car accident with casualties, the costs of traffic disruption of accidents and, in the case of pedestrian casualties, an own risk component if the driver herself is a pedestrian on the TF5 route. The survey carried out does not allow us to disentangle these components.
Finally, we wish to stress there are several interesting aspects that go beyond the scope of this paper but deserve attention in future research. One is to identify different profiles of drivers with different preferences, using latent variables or latent class models. Another relates to the use of hybrid choice models, accounting for asymmetric preference formation in willingness to pay or for the effects of learning and fatigue. Finally, we could even use WTP space models to better characterize the distribution of the willingness to pay among the population. T1  T1  T1  T1  T1  T1  T1  T1  T1   Travel time for low/moderate  congestion   T2  T2  T2  T2  T2  T2  T2  T2 
